Background: Macrovasospasms and delayed cerebral injury are factors which correlate with high morbidity in patients suffering a subarachnoid hemorrhage. Transcranial Doppler (TCD) ultrasonography and perfusion computed tomography (PCT) are diagnostic tools used to diagnose such pathologies. However, TCD is not very reliable and PCT exposes patients to radiation and cannot be performed daily. Case Description: We present the case of a 47-year-old female with subarachnoid hemorrhage caused by rupture of an intracranial aneurysm. The aneurysm was coil embolized, and the clinical course of the patient was uncomplicated. She was writing notes about her stay in the intensive care unit. Without having any other complaints, she noticed that her writing became abruptly unrecognizable. TCD failed to show pathological signs, although PCT revealed decreased brain perfusion.
INTRODUCTION
The second cause of disability in subarachnoid hemorrhage after hemorrhage itself is cerebral vasospasm and delayed cerebral ischemia (DCI), which occur in 50-70% of the patients. [1, 3] Close clinical examination is mandatory for early detection of these ischemic complications. The disadvantage is that the examinations are not continuous and ischemic event may have progressed too far and the chance of a How to cite this article: Petridis AK, Beseoglu K, Steiger HJ. The clinical examination in the patient with subarachnoid hemorrhage is still the most reliable parameter for predicting pathophysiological changes. Surg Neurol Int 2017;8:294. http://surgicalneurologyint.com/The-clinical-examination-in-the-patient-withsubarachnoid-hemorrhage-is-still-the-most-reliable-parameter-for-predictingpathophysiological-changes/ This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms. However, imaging studies are important tools for detection of ischemic complications, especially when clinical symptoms occurred. Vasospasm and DCI seem to have different pathophysiological aetiologies and may not be detected by the same techniques. Spasms of the vessels of the circle of Willis can be detected by TCD ultrasonography, whereas microcirculation disturbances can be detected by perfusion imaging techniques. We present a case with physiological TCD but clinical signs of acute dysgraphia which correlated with a pathological PCT.
CASE REPORT
We present the case of a 47-year-old female admitted to our department with a ruptured posterior communicans artery aneurysm [ Figure 1a ]. The symptoms the patient complained of was thunderclap headaches without any further neurological disturbance (WFNS grade 1). The aneurysm was endovascularly treated without complication. The patient was immediately extubated, but was still complaining of strong headaches which is not atypical after coil embolization. [4] PCT obtained 1 day after the treatment showed no elevated mean transit time (MTT). The TCD showed a Lindeegard Index of 1.5 and physiologic velocities. Three days after the treatment the patient showed an improvement of her headaches, and the routine PCT performed in our department was physiological. On day 8, the patient complained of an inability to write in her diary which she wrote from the first day of her stay. Because of the surfacing dysgraphia [ Figure 1b and c], we performed a TCD which was physiological and a PCT which showed a perfusion deficit on the left hemisphere with an MTT of 4.1 s [ Figure 1b -d]. After hypertonic treatment (RR systolic 150-170 mmHg), the dysgraphia disappeared and the following PCT showed physiological findings again. Throughout her stay the patient was administered nimodipine.
DISCUSSION
This case illustrates once again the importance of clinical examination of an awake patient and the different clinical images of pathophysiological changes. Would the patient be intubated we would have only the physiological PCT from day 1 to 3 and would perform another PCT on day 9 (regular timepoint), which could be too late to save her brain tissue. On the other hand, would the patient not keep a dairy, the early symptoms of dysgraphia would not have been realized. TCD failed in completely diagnosing any vasospasm because the patient had a microcirculatory pathology.
The MTT is often used as an indirect parameter for detection of DCI-related perfusion deficits and is related to CBF and CBV by the equation: MTT = CBV / CBF. [5] The MTT was considered to be affected by angiographic vasospasms as well as by microcirculatory disturbances. [5] Those microcirculatory disturbances are a main component of DCI and several clinical studies confirmed a fairly high sensitivity of MTT in detecting DCI up to 70%. [5] An MTT prolongation except vasospasm is an increased small vessel resistance as presented in a study of Xenon-CT and perfusion CT in the acute phase of aSAH where vasospasms are absent but a prolongation of MTT was present. [2] CONCLUSION Whenever possible, patients need to be extubated as fast as possible to have a continuous clinical/neurological examination which still proves highly reliable. 
